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(54) Drive system for motorcycles 

(57) A drive system for a motorcycle comprising a 
body frame (5), an engine (4) having a crankcase (4h) 
fixed to that body frame (5), and a supporting means (8) 
for a rear wheel (10), said supporting means (8) being 
attached to the engine (4), wherein said supporting 



means (8) is a rear arm (8), that a primary transmission 
(4c) being provided in said crankcase (4h) of said 
engine (4) t and that a secondary transmission (60) 
being provided in said rear arm (8). 
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Description 



[0001] This invention relates to a drive system for a 
motorcycle comprising a body frame, an engine having 
a crankcase fixed to that body frame, and a supporting 
means for a rear wheel, said supporting means being 
attached to the engine. 

[0002] The typical conventional scooter type vehicle is 
configured such that the so-called unit swinging engine 
with an engine integrated with a transmission support- 
ing a rear wheel at the rear end, is mounted to a body 
frame as a frame member for vertical swinging move- 
ment. 

[0003] On the contrary, in the so-called sports type 
motorcycle, an engine is fixed to a body frame as a 
frame member, a rear arm is provided, for vertical move- 
ment, on said body frame, and a rear wheel is sup- 
ported on the rear arm. Drive force from the engine is 
transmitted to the rear wheel through an externally 
exposed long chain. 

[0004] However, in the unit swinging engine in such a 
conventional scooter type vehicle, since the weighty 
engine and transmission is mounted to the body frame 
for vertical swinging movement relative thereto, a larger 
piston displacement design leads to a weight increase 
of these components, producing adverse effects of a 
heavier unsprung weight 

[0005] In addition, in the sports type motorcycle, since 
power is transmitted through an externally exposed long 
chain, operation accuracy is lowered, useful life is short, 
and maintenance frequency is high. 
[0006] Accordingly, it is an objective of the present 
invention to provide a drive system as indicated above 
having a substantially decreased unsprung weight, an 
improved operation accuracy, and a prolonged longev- 
rty. 

[00)7] According to the present invention, this objec- 
tive is solved for a drive system as indicated above in 
that said supporting means is a rear arm, that a primary 
transmission being provided in said crankcase of said 
engine, and that a secondary transmission being pro- 
vided in said rear arm. 

[0008] According to a preferred embodiment of the 
present invention, said primary transmission is a dry V- 
belt type transmission. 

[0009] In order to further enhance the longevity of the 
drive system, it is advantageous when said secondary 
transmission is a wet type reduction gear transmission. 
[001 0] According to another embodiment of the inven- 
tion, there is provided a drive system for motorcycles, 
wherein a pivot shaft at the forward end of a rear arm is 
supported on an engine fixed to a body frame, a rear 
wheel is supported on the rear end of the rear arm, a 
dry V-belt type transmission is disposed in a crankcase 
of said engine, and a wet type reduction gear mecha- 
nism is disposed, as a secondary transmission, in said 
rear arm. 

[0011] Moreover, it is possible that said rear arm is 
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divided into left and right divisions adapted to sandwich 
said rear wheel from each side, and said wet type 
reduction gear mechanism is disposed in either of said 
divisions. 

[0012] Other preferred embodiments of the present 
invention are laid down in further dependent claims. 
[0013] In the following, the present invention is 
explained in greater detail with respect to several 
embodiments thereof in conjunction with the accompa- 
nying drawings, wherein: 

Fig. 1 is a side view of a scooter type vehicle 
according to an embodiment of this invention; 

Fig. 2 is a side view of the scooter type vehicle 
according to the embodiment of this invention, with 
the body covers removed; 

Fig. 3 is a side view of a scooter type vehicle 
according to the embodiment of this invention, 
showing a variation of the container box; 

Fig. 4 is a schematic plan view illustrating the 
frames, container box, etc. according to the embod- 
iment of this invention; 

Fig. 5 is a front view of the scooter type vehicle 
according to the embodiment of this invention, with 
covers removed; 

Fig. 6 is a schematic plan view illustrating position- 
ing of the air cleaner according to the embodiment 
of this invention; 

Fig. 7 is a sectional view taken along line A-A of Fig. 
1 according to the embodiment of this invention; 

Fig. 8 is a schematic drawing illustrating positioning 
of the engine, fuel tank, rear cushion, etc. according 
to the embodiment of this invention, as viewed from 
the rear of the vehicle; 

Fig. 9 is a horizontal sectional view showing the 
engine and the rear arm, etc. according to the 
embodiment of this invention; 

Fig. 10 is a sectional view showing the connection 
of the rear wheel with the left division according to 
the embodiment of this invention; and 

Fig. 11 is a schematic drawing illustrating a varia- 
tion of positioning of the exhaust pipes, etc.: 
according to the embodiment of this invention. 

[0014] Now, an embodiment of this invention will be 
described. 

[001 5] Fig. 1 through Fig. 1 1 show the embodiment of 
this invention, In the embodiment, description is made 



10 



15 



20 



25 



30 



} 



2 



3 



EP Q 960 808 A2 



4 



on the whole structure of the scooter type vehicle as a 
motorcycle including inventive portions. 
[001 6] Referring to the construction first, the scooter 
type vehicle of this embodiment, as shown in Figs. 1 
and 2, comprises in general, low deck type main foot s 
rests 3 between a handle 1 and a seat 2, an engine 4 
fixed, in the vicinity of the main foot rests 3, to a body 
frame 5 (hereinafter referred to as "frame 5"), a rear arm 
8 disposed at the rear end of the engine 4 for vertical 
swinging movement through a pivot shaft 7, and a rear 10 
wheel 10 supported on the rear arm 8 at the rear end. 
[001 7] Specifically, between the engine 4 and the rear 
arm 8 is disposed a rear cushion 48, and the engine 4 is 
a four-stroke parallel two-cylinder engine with a cylinder 
section 4a protruding generally horizontally toward the is 
front from a crankcase 4h, as described later. The frame 
5 or a frame structure, as shown in Figs. 2 and 4, is pro- ^ 
vided with a cylindrical head pipe 5a at the front end, 
and with upper and lower frames 5b, 5c extending 
toward the rear from the head pipe 5a. 20 
[0018] "The upper frames 5b comprises a central pipe 
5d connected behind the head pipe 5a. and extending 
rearwardly, and a pair of front pipes 5e laterally 
branched from the rear end of the central pipe 5d and 
extending rearwardly Behind the pair of front pipes 5e is 25 
provided a box-like section 5j having a pair of press- 
formed sheet metals coupled together in a wafer-like 
fashion, through which rear pipes 5f with a smaller 
diameter than the front pipes 5e extend upwardly 
toward the rear. In addition, between the pair of rear 30 
pipes 5f is connected a laterally extending cross pipe 
5g; to the rear pipes 5f are fixed the front ends of a pair 
of back stays 5h through a box-like bracket 5i formed 
similar to the box-like section 5j; and the rear ends of the 
back stays 5h are fixed directly to the rear ends of the 35 
rear pipes 5f. 

[0019] The lower frames 5c are formed in a pair of 
right and left frames. 

[0020] Numeral 5Y designates a reinforced frame for 
connecting the central pipe 5d and the pair of lower 40 
frames 5c. 

[0021 ] In the head pipe 5a of the frame 5 is inserted a 
steering shaft 1 1 of the handle 1 and supported for rota- 
tion. The top end 1 1 a of the steering shaft 1 1 protruding 
from the head pipe 5a, is connected to right and left 45 
front fork pipes 14 through a crown handle 13, and a 
bottom end 1 1b of the steering shaft 1 1 protruding from 
the head pipe 5a, is connected to right and left front fork 
pipes 14 through an under bracket 16 (see Fig. 5). 
[0022] The crown handle 1 3 is die-cast with aluminum so 
alloy (Al) in a bent shape such that the central steering 
shaft connecting section 13a is higher while the oppo- 
site front fork pipe connecting sections 13b are lower, 
and a upwardly projecting handle holder section 13c is 
integrated with the steering shaft connecting section 55 
13a. 

[0023] The upper side of the front fork pipe connecting 
section 13b is covered by the upper surface of a leg 



shield 17 or a body cover, and the handle holder section 
13c formed in the steering shaft connecting section 13a 
faces upward from a through hole 17b formed in the 
upper surface 17a of the leg shield. 
[0024] On the upper side of the steering shaft con- 
necting section 13a. the handle 1 is held between the 
handle holder section 13c and a cap holder 87 to be 
fixed to the crown handle 13, and the handle 1 is cov- 
ered by a handle cover 19, of which the cylindrical lower 
section 1 9a is inserted to the through hole 1 7b of the leg 
shield 17 for rotation. 

[0025] The leg shield 17 covers the surrounding area 
over the head pipe 5 and fork pipes 14. 
[0026] The front fork pipes 1 4 are of a telescopic type; 
an upper inner tube 1 4a is inserted to a lower outer tube 
14b for axial sliding movement and biased upwardly by 
a spring (not shown); and a front wheel 20 is supported 
on the bottom of the outer tube 14b. 
[0027] Thus, the crown handle 13 is formed in a bent 
shape such that the central steering shaft connecting 
section 13a is higher while the opposite front fork pipe 
connecting sections 13b are lower, therefore if the 
height of the steering shaft connecting section 13 is the 
same as that of the conventional type, the front fork pipe 
connecting sections 13b are lowered by the corre- 
sponding amount, that is. the position of the upper sur- 
face 1 7a of the leg shield 1 7 covering the upper side of 
the front fork pipe connecting sections 13b can be low- 
ered, thus providing a smaller leg shield 1 7. 
[0028] Further, the upper side of the crown handle 1 3 
is covered by the upper surface 17a of the leg shield 17 
and only the steering shaft connecting section 13a of 
the crown handle 13 is raised of its height and faces 
upward from the through hole 17b of the leg shield 17. 
so that the through hole 1 7b can be smaller, providing a 
smaller handle cover 19 closing the through hole 17b. 
[0029] Furthermore, the crown handle 1 3 is raised of 
its height at the central steering shaft connecting sec- 
tion 13a and the vertical dimension H1 of the head pipe 
5a can be secured, so that supporting rigidity of the 
steering shaft 1 1 imparted by the head pipe 5a can be 
increased, thus providing improved running perform- 
ance. 

[0030] And further, if telescopic type front fork pipes 
14 are employed, as in this embodiment, which extend 
up to the top edge of the head pipe 5a and are con- 
nected to each other, on the upper and lower side and 
at the right and left side, this structure, in corporation 
with the improved supporting rigidity of the above 
described steering shaft 1 1 , can be applied to a vehicle 
with large piston displacement. 

[0031] it is to be understood that in this embodiment, 
the bottom link type telescopic front forks may be 
applied. 

[0032] On the other hand, as shown in Fig. 2. the top 
of the engine 4 is fixed, at the crankcase 4h, to the box- 
like section 5j between the front pipes 5e and the rear 
pipes 5f, brackets 5k fixed to the opposite ends of the 
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cross pipe 5g of the rear pipes 5f, and box-like brackets 
5i at the bottom of the back stays 5h. with bolts 22, and 
23 and 24 of lengths spanning the spaces between the 
right and left front pipes 5e and between the right and 
left rear pipes 5f, respectively. Also, rear ends of the pair 5 
of lower frames 5c are press-formed in a flat shape, and 
fixed respectively to plate-like brackets 5m, to which is 
bolted the front lower section of the crankease 4h of the 
engine 4, with bolts 25. 

[0033] Upwardly of the engine 4 are disposed a fuel 10 
tank 27 supported on the frame 5 and a container box 
29, and upwardly of these components is provided the 
seat 2 for pivotal movement about a hinge 32 at the front 
end. 

[0034] As a result of the engine 4 mounted to the is 
frame 5 as described above, the engine 4 acts as a 
frame member and the corresponding frame pipes can 
be eliminated, thus providing a smaller body as well as 
weight saving. 

[0035] In addition, the lower frames 5c can be shorter so 
and the weighty engine 4 can be disposed at a lower 
position, thus providing a lower center of gravity of the 
vehicle. 

[0036] Further, since the box-like section 5j and box- 
like brackets 5i are utilized, the connection of the engine 25 
4 can be formed easily. 

[0037] Since, in addition to the rear cushion 48 being 
disposed between the engine 4 and the rear arm 8, 
large load transmitted from the wheels 10, 20 is trans- 
mitted between the rear arm 8, engine 4, and frame 5 in 30 
front of the engine 4 and not transmitted to the rear pipe 
5f side, thus the diameter of the rear pipes 5f can be 
smaller, thereby providing a larger fuel tank 27 or con- 
tainer box 29. 

[0038] In addition, although in this embodiment, the 35 
rear pipes 5f of the upper frames 5b and back stays 5h, 
etc. are provided rearwardly of the engine 4, if a alumi- 
num die-cast or sheet metal press-formed container box 
30, as shown in Fig. 3, is instead fixed to the engine with 
bolts 23, 24, the rear pipes 5f and the back stays 5h, etc. 40 
can be eliminated. As a result, the frames at the rear of 
the body are unnecessary, thus providing a yet larger 
container box 30. 

[0039] On the other hand, as shown in Figs. 2 and 6, 
in front of the head pipe 5a of the frame 5 is disposed an 45 
air cleaner 34 fixed to the head pipe 5a, and the air 
cleaner 34 is connected to the engine 4 through an 
intake air duct 35. 

[0040] More specifically, the air cleaner 34 is fixed to 
the head pipe 5a, and arranged of its shape and posi- so 
tion such that it doesn't interfere with the front fork pipes 
14 when they are rotated as shown by the double dot 
and dash line in Fig. 6. In addition, the air intake duct 35 
comprises a pair of first air intake ducts 35a and a pair 
of second air intake ducts 35b. and between these first 55 
and second pairs of air intake ducts 35a, 35b is dis- 
posed an intake air chamber 37. The first pair of air 
intake ducts 35a extend rearwardly from the air cleaner 



34, and, as shown in Figs. 2 and 6, run through the 
space between the head pipe 5a and the front fork pipes 
14 to be connected to the intake air chamber 37 with a 
given volume, Thejntake air chamber 37 is fixed to the 
frame 5 t and the second pair of air intake ducts 35b also 
extend from the intake air chamber 37 to be connected 
to a pair of carburettors 38. which are connected to the 
engine 4. 

[0041] Numeral 34a designates an air inlet of the air 
chamber 34, and numeral 34b a cylindrical element dis- 
posed in the air cleaner 34. Outside air drawn from the 
air inlet 34a passes through the cylindrical element 34b, 
then branches into the first pair of air intake ducts 35a, 
joined together at the intake air chamber 37, and then 
branches again to the respective carburettors 38 
through the second pair of second air intake ducts 35b. 
[0042] In the vehicle in which an engine 4 is provided, 
with its cylinder section 4a protruded generally horizon- 
tally toward the front, in the vicinity of the main foot rests 
3 disposed downwardly and in front of the seat 2 as 
described above, if an air cleaner 34 of a relatively large 
volume is disposed around there, the foot rest space S1 
and foot passing space S2 become small, but if the air 
cleaner 34 is disposed on the forward side of the head 
pipe 5a, larger foot rest and foot passing spaces S1 and 
S2 can be secured. 

[0043] In addition, if the air cleaner 34 is disposed on 
the forward side of the head pipe 5a, and the air cleaner 
34 and the rearwardly disposed engine 4 are connected 
by air intake ducts 35 with a relatively small diameter, 
interference between the intake air system and the 
steering system can be avoided. 
[0044] Further, if the air cleaner 34 is disposed on the 
forward side of the head pipe 5a. the air cleaner 34 can 
be larger in its volume than when it is disposed in the 
vicinity of the main foot rests 3, and outside air can be 
inducted directly to the air cleaner 34 without need for 
interposing ducts, thus providing utilization of ram air. 
[0045] Since the air cleaner 34 is disposed at a rela- 
tively high position, it is free from the dust or mud 
spread or splashed by the front wheel 20, thus providing 
fresh air. 

[0046] In addition, an intake air chamber 37 with a 
given volume is disposed in the middle of the air intake 
ducts 35, so that intake air surge on the engine 4 side is 
inhibited, providing improved engine performance. 
[0047] Although, in this embodiment the air intake 
ducts 35 run through the space between the head pipe 
5a and the front fork pipes 14, it may pass through the 
space between the right and left front fork pipes 1 4 to be 
connected to the engine 4, as shown by the double dot 
and dash line in Fig. 2. 

[0048] On the other hand, this engine 4 is of a water- 
cooled type; at both sides of this engine 4 are provided 
right and left main foot rests 3; and between this main 
foot rests 3 is provided a center cover 40 protruded 
upwardly between the two main foot rests 3 and extend- 
ing longitudinally in a tunnel-like fashion. Under the foot 
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rest surfaces of the main toot rests 3 is disposed a radi- 
ator 42 between the front wheel 20 and the engine 4. 
The radiator 42 takes a flat rectangular shape, disposed 
with its longitudinal axis in the lateral direction of the 
vehicle, bent such that its central section is located fur- 5 
ther rearward, and fixed to the frame- 5, somewhat 
inclined rearwardly so as to face obliquely in an upward 
direction. Also, this radiator 42 is a type that has tanks 
on both sides of the core section. Behind the radiator 42 
is disposed a fan 43 for inducing outside air to the radi- w 
ator 42. 

[0049] Further, within the center cover 40 is disposed 
a cylinder section 4 of the engine 4, which is disposed 
upwardly of the radiator 42. 

[0050] In addition, as shown in Figs. 1 and 7, on both 15 
sides of the radiator 42, the bottom of the leg shield 1 7 
is extended, and in the lower central section of the leg 
shield 1 7, viewed from the front of the vehicle, is pro- 
vided an inner panel 45 detachably. The leg shield 1 7 is 
) configured to avoid interference with the front wheel 20 20 
such that both its lateral ends are located further for- 
ward than the central section; inside the ends are 
formed louvers 1 7c; and a running wind is induced from 
the louvers 1 7c to be sent to the sides of the radiator 41, 
as shown by arrows in Fig. 7. The inner panel 45 is pro- 25 
vided, for detachment, in an opening 17d of the leg 
shield 1 7; the cylinder section 4a of the engine 4 faces 
this opening 17d; the inner panel 45 is formed with a 
louver 45a; and a running wind or outside air sent by a 
fan 43 is induced from the louver 45a to the radiator 42 30 
with the help of a guide plate 88 fixed to the inner panel 
45, to be sent to the radiator 42 as shown by arrows in 
Fig. 7. 

[0051] The top edge of the inner panel 45 is joined 
smoothly to the lower surface, of the intake air chamber 35 
37, rearwardly inclined toward the bottom. 
[0052] In this way, since the radiator 42 is located 
below the surface of the main foot rests 3, the radiator 
42 can be formed wide, extending even to the regions 
) beneath the right and left main foot rests 3, so that the 40 
radiator 42 can be larger in its area than when it is 
located within the center cover 40. 
[0053] Further, since the radiator 42 is located below 
the surface of the main foot rests 3, the engine 4 and the 
radiator 42 can be disposed closer, so that piping 45 
between the engine 4 and the radiator 42 can be shorter 
than when the radiator 42 is located on the forward side 
of the head pipe 5a. 

[0054] Furthermore, since louvers 45a, 17c are 
formed in the inner panel 45 and the right and left front so 
sides of the leg shield 17, outside air can be induced 
from the wind holes of these louvers 45a, 1 7c, thus pro- 
viding improved cooling capacity. In addition, the intake 
air chamber 37 is disposed under the central pipe 5d 
immediately behind the head pipe 5a, and by using the ss 
lower surface 37a as part of a wind plate, a running wind 
passing through the space over the inner panel 45 is 
induced downwardly with the help of the lower surface 



37a through the louver 45a of the inner panel 45 to the 
inside, thus providing further improvement of the cool- 
ing capacity of the radiator 42 and engine 4. 
[0055] Moreover, if the cylinder section 4a of the 
engine 4 is disposed within the upwardly projecting 
center cover 40 formed in the laterally central area 
between the two foot rests 3, to be positioned upwardly 
of the radiator 42, the following benefits can be 
assumed: 

[0056] That is, the radiator 42 and the engine cylinder 
section 4a are offset vertically when viewed from the 
front of the vehicle, and the air that has exchanged heat 
through the radiator 42, doesnt blow on the engine cyl- 
inder section 4a. thus providing improved cooling 
capacity. 

[0057] Further, as a result of the engine cylinder sec- 
tion 4a being located upwardly of the radiator 42, the 
longitudinal dimension of the vehicle occupied by the 
whole of the engine 4 and radiator 42, can be shorter as 
well as the wheel base, and the weighty engine 4 and 
the radiator 42 can be disposed closer to each other, 
providing mass concentration. 

[0058] On the other hand, since the inner panel 45 is 
detachable, if it is removed together with the guide plate 
88. maintenance of the engine 4 (e.g., plug change, 
etc.) can be performed through the opening 17d of the 
leg shield 17, providing good maintainability. 
[0059] Also, the radiator 42 faces obliquely in the 
upward direction and bent, so that a large banking angle 
can be secured. 

[0060] On the other hand, as shown in Fig. 2, under 
the engine 4 and between the engine 4 and the rear arm 
8 is provided the rear cushion 48. The rear cushion 48 
is disposed generally horizontally, and attached, at the 
front end 48a, to the bottom of the engine 4 for pivotal 
movement about a shaft 49, while at the rear end 48b, 
to the rear arm 8 for pivotal movement about a shaft 50. 
The rear cushion 48 is adapted to be subjected to a ten- 
sile force by the load from the rear wheel 10. 
[0061] Further, this rear cushion 48, as shown in Fig. 
8, is disposed in a recess 4d between an oil pan 4b pro- 
jecting downwardly of the engine 4 and a dry V-belt type 
transmission 4c when viewed from the rear of the vehi- 
cle. 

[0062] In this way, the rear arm 8 is mounted to the 
engine 4 through the pivot shaft 7, and the rear cushion 
48 is attached, at the front end 48a, to the engine 4 and 
at the rear end 48b, to the rear arm 8, therefore the 
engine 4, rear arm 8, and rear cushion 48 can be 
arranged as a unit, and the subassembly of these com- 
ponents can be assembled on the frame 5, thus provid- 
ing a easy assembling work. 

[0063] Further, since the rear cushion 48 is located in 
a low position, a lower center of gravity is effected, and 
also, since it is disposed in the downward vicinity of the 
engine, thus providing mass concentration. 
[0064] In addition, the rear cushion 48 is disposed lat- 
erally centrally of the vehicle, under the engine 4 and 
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generally horizontally in the longitudinal direction, so 
that an adequate banking angle can be secured, and 
since it is not disposed in the vertical direction at the 
rear of the vehicle, as is the conventional rear cushion, 
space efficiency can be increased at the rear of the 
vehicle. 

[0065] Furthermore, the rear cushion 48 is disposed 
between the oil pan 4b and dry V-belt type transmission 
4c, so that space efficiency is improved with adequate 
ground clearance and a larger banking angle can be 
secured. 

[0066] On the other hand, since a side stand 52 is 
attached, for pivotal movement about a shaft 53, to the 
brackets 5m fixed to the bottom of the engine 4 at the 
rear lower end of the lower frames 5c (approximately at 
the center of gravity), if the side stand 52 is turned and 
housed in place along a side of the engine 4 approxi- 
mately horizontally, as shown by the double dot and 
dash line in Figs. 1 and 2, the auxiliary equipment 
(water pump 55 and water pipe 56) can be protected 
during driving or in the event of falling down. 
[0067] If the water pipe 56 is disposed in parallel to the 
side stand 52 in a state of housing, protection of the 
pipe 56 will be further improved. 
[0068] On the other hand, since the main stand 58 is 
disposed rearwardly of the center of gravity and on the 
rearward bottom surface of the engine 4, if the engine 4 
is removed from the frame 5 while supported using this 
main stand 58, the engine 4, rear arm 8, rear wheel 10, 
rear cushion 48, etc. can be supported in one body, thus 
providing improved assembling property and maintaina- 
bility of these sub-assembly. 

[0069] Also, the engine 4, as shown in Fig. 9, is of a 
water-cooled four-stroke parallel two-cylinder type; 
drive force from a piston 4e is transmitted through a 
crankshaft 4f and dry V-belt type transmission 4c to a 
clutch mechanism 4g, and drive force from the clutch 
mechanism 4g is transmitted through a reduction gear 
mechanism to a secondary transmission 60 provided in 
the rear arm 8. Numeral 9 designates a balancer. 
[0070] The rear arm 8, as shown in Fig. 9, is divided 
into two parts of left and right divisions 62, 63, and 
mounting bosses 62a, 63a are extended from these 
divisions 62, 63, respectively, abutted against each 
other, and fixed by a three point piece (A, B, C) as 
shown in Fig. 2. The rear cushion 48 is attached to the 
rear arm such that its rear end 48b is sandwiched 
between the right and left divisions 63, 62. 
[0071] The forward ends 62b, 63b of the two divisions 
62, 63 are connected to the ends of the pivot shaft 7, 
respectively, and the rearward ends 62c, 63c to the rear 
wheel shaft 65. 

[0072] The pivot shaft 7 is divided into right and left 
parts, of which a pivot shaft 7 on the left hand side, that 
is, on the left division 62 side is bolted to the crankcase 
4h, and a pivot shaft 7 on the right division 63 side is 
fixed to the right division 63 and supported on the crank- 
case 4h for pivotal movement. 



[0073] The secondary transmission 60 is arranged 
such that a first sprocket 60a is fixed to an output shaft 
91, the first sprocket 60a is connected to a second 
sprocket 60c through a first silent chain 60b to execute 

5 the first stage reduction, a third sprocket 60d, rotatable 
coaxially with the second sprocket 60c in one body and 
disposed further inside than the second sprocket 60c, is 
connected to a fourth sprocket 60f, through a second 
silent chain 60e to execute the second stage reduction. 

10 The left division 62 is configured such that the right half 
case 62d and the left half case 62d are coupled together 
in a wafer-like fashion, and it is formed in a liquid tight 
structure, holding oil inside. 

[0074] In this way, since the engine 4 is fixed on the 
is body side, and in the crankcase 4h of the engine 4 fixed 
on the body stele is disposed a dry V-belt type transmis- 
sion 4c, the weight on the rear arm 8 side can be low- 
ered, thus providing a decreased unsprung weight. 
[0075] Also, since the dry V-belt type transmission 4c 
20 is provided in the crankcase 4h of the engine 4, and the 
secondary transmission 60 is provided in the rear arm 
8, operation accuracy can be improved without need for 
power transmission through a long externally exposed 
chain, and if the secondary transmission 60 is of a wet 
25 type, useful life can be extended and frequency of main- 
tenance can be decreased compared with the conven- 
tional system. 

[0076] Further, since the third and fourth sprockets 
60d, 60f are disposed further inward than the first and 
30 second sprockets 60a. 60c, the left division 62 is 
arranged such that its external surface can be slanted 
inwardly toward the rear as shown in Fig. 9, thus secur- 
ing larger banking angle. 

[0077] On the other hand, in the fourth sprocket 60f is 
35 fitted a rear wheel axle 65, a cylindrical portion 60g is 
protruded from the fourth sprocket 69f toward the rear 
wheel 10, and the space between the cylindrical portion 
60g and the right case half 62d is sealed with a seal 
member 93. To the rear wheel 10, as shown mainly in 
to Fig. 10, is fixed, with a slip stopping cir-clip 68, a clutch 
damper 67 for interposing a damper 97 in the drive force 
transmission route between the rear wheel 10 and the 
fourth sprocket 60f, and a spline shaft 67a protruded 
from the clutch damper 67 is inserted to the fourth 
45 sprocket cylindrical portion 60g to be coupled by spline 
99. Between the rear wheel 10 and the right division 63 
is disposed a brake caliper 70 with a rear wheel axle 65 
fitted therein. 

[0078] The rear wheel 10 and the clutch damper 67 
so are integrated together by the cir-clip 68, with the 
damper 97 compressed intensively. 
[0079] According to such a construction, if the rear 
wheel axle 65 is pulled out, the caliper 70 is removed, a 
gap (allowance for removal) is generated between the 
55 rear wheel 10 and the rear arm right division 63, and if 
the rear wheel 10 is moved toward the right division 63 
side, spline 99 coupling between the fourth sprocket 60f 
and the clutch damper 67 can be easily disconnected 
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These unit can be attached/detached without separat- 
ing the clutch damper 67 from rear wheel 10 (as 
described above, a great deal of labor is required to 
couple these two components) and only a simple oper- 
ation is needed such as disconnecting the spline 99 5 
coupling, so that tire change of the rear wheel 1 0 can be 
performed easily, and since it is not necessary to 
remove the fourth sprocket 60f f etc. of the secondary 
transmission 60 side, installation/removal of the chain 
60e is unnecessary, thus providing a great improvement 
in maintainability! Especially, since the secondary trans- 
mission 60 in the rear arm left division 62 is of a wet 
type, such elimination of dismantling the secondary 
transmission 60 is very effective. 
[0080] Even if disconnection of the spline 99 coupling 
is difficult, separation of the clutch damper 67 from the 
rear wheel 10 is prevented by the cir-clip 68. 
[0081] Here, the engine 4 is of a parallel two-cylinder 
type, and two exhaust pipes 84 extending rearwardly 
from the cylinder section 4a, as shown in Fig. 8, run 
through along the right side of the rear cushion 48 and 
connected to a muffler 85 disposed at the right side of 
the rear wheel 10, when viewed from the rear. It is to be 
understood that the two exhaust pipes 84 may be put 
together into one pipe as shown by the double dot and 
dash line in Fig. 8, or they may be separated to the right 
and left and connected to mufflers 85 disposed at the 
right and left sides. In the embodiment shown in Fig. 11. 
the main stand 58 and the rear cushion 48 are disposed 
separate from each other to the left and right sides. 
[0082] On the other hand, as shown in Figs. 2 and 4, 
upwardly of the engine 4 is disposed a fuel tank 27 sup- 
ported between a pair of rear pipes 5f, and behind this 
fuel tank 27 is disposed the container box 29 supported 
between the pair of rear pipes 5f and the back stays 5h. 
[0083] The fuel tank 27 is provided, at the top, with an 
oil port 27a, and when a lid 2a of the seat 2 is opened, 
oil can be pumped in from the oil port 27a. 
[0084] In addition, as shown in Fig. 8, on the top of the 
engine 4 under the fuel tank 27 is formed a recess 41 
between the dry V-belt transmission 4c and the clutch 
mechanism 4g, in the space defined by the recess 41 
and the fuel tank 27 are inserted wiring 72 including a 
brake wire, wire harness, etc., and hot air from the 
engine 4 is discharged toward the rear of the vehicle by 
a running wind passing through the recess 41, thus 
improving heat radiation property. 
[0085] Further, a weighty fuel tank 27 is disposed 
upwardly of the engine 4, thus providing mass concen- 
tration. 50 
[0086] On the other hand, the container box 29, as 
shown in Fig. 2, is provided with a full-face type helmet 
housing 29a in a space above the pivot shaft 7 between 
the engine 4 and the rear wheel 10, and the helmet 
housing 29a is able to house a helmet 76 for rider 55 
upside down with its longitudinal axis in the lateral direc- 
tion as shown in Fig. 4 and disposed in a position corre- 
sponding to the widest portion B in the longitudinal 



middle of the seat 2. In addition, the container box 29 is 
arranged such that it extends rearwardly from the hel- 
met housing 29a and a jet type helmet 77 for co-rider 
can also be housed in this rear housing 29b. Further, 
during riding, that is, when the helmets 76, 77 are not in 
the housing, it can also hold a rectangular bag 78 as 
shown by the double dot and dash line in Figs. 2 and 4. 
[0087] In addition, the bottom of the rear housing 29b, 
is recessed upwardly at the laterally central portion to 
form a tire house 94. 

[0088] In this way, since the space above the pivot 
shaft 7 is utilized to dispose the helmet housing 29a of 
the container box 29 so as to lower the position of the 
helmet housing 29a, thus providing a lower center of 
gravity as well as lower positioning of the seat 2 dis- 
posed on the helmet housing. 

[0089] Further, the helmet housing 29a of the con- 
tainer box 29 is formed such that it is disposed in a posi- 
tion corresponding to the widest portion B of the seat 2 
and able to house a helmet 76 for rider upside down 
with its longitudinal axis in the lateral direction, thus 
securing convenience for rider and avoiding a longitudi- 
nal size increase of the vehicle. 
[0090] On the other hand, the seat 2 comprises a 
main seat 2b, and a tandem seat 2c with a raised por- 
tion at the rear; the main foot rests 3 have spaces where 
the rider on the main seat 2b rests his feet; and rear- 
wardly of the main foot rests 3 are provided tandem foot 
rests 81 for co-rider sitting on the tandem seat 2c. 
[0091] The tandem foot rests 81 are disposed at a 
higher position than the main foot rests 3, and in a 
space under the tandem foot rests 81 , as shown in Fig. 
8, is disposed a wide and vertically thick crankcase 4h 
of the engine 4. 

[0092] Numeral 86 designates a cutout for improving 
grounding property for rider. 

[0093] In this way, since the position of the main foot 
rests 3 and tandem foot rests 81 are set in accordance 
with the configuration of the engine 4, the position of the 
main foot rests 3 can be lowered compared with when 
the height of the main foot rests 3 is the same as that of 
the tandem toot rests 81, thus providing a lower posi- 
tioning of the main seat 2b and improved grounding 
property for rider. 

[0094] Further, the space under the tandem foot rests 
81 disposed higher than the main foot rests 3 is utilized 
to dispose there a wide and vertically thick crankcase 
4h of the engine 4, therefore the space can be utilized 
effectively, and the engine 4 and the tandem foot rests 
81 can be disposed in a proper positional relation. 
[0095] Although in the above described embodiment, 
this invention is applied to a drive system tor scooter 
type vehicles, it is not limited to such a drive system, but 
can be applied to a drive system for motorcycles in gen- 
eral such as sports type autobicycles. 
[0096] As described above, according to the invention 
as set forth in the claims, the engine is fixed on the body 
side and a dry V-belt type transmission is disposed in 
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the crankcase of this engine 4, therefore the weight on 
the rear arm 8 side can be lowered, thus providing a 
decreased unsprung weight. 

[0097] Further, since the dry V-belt type transmission 
is provided in the crankcase 4h of the engine 4 and the 
secondary transmission 60 is provided in the rear arm 
8, operation accuracy can be improved without need for 
power transmission through an externally exposed long 
chain, and it the secondary transmission 60 is of a wet 
type, useful life can be extended and frequency of main- 
tenance can be decreased compared with the conven- 
tional system. 

Claims 

1- Drive system for a motorcycle comprising a body 
frame (5), an engine (4) having a crankcase (4h) 
fixed to that body frame (5), and a supporting 
means (8) for a rear wheel (10), said supporting 
means (8) being attached to the engine (4), char- 
acterized in that said supporting means is a rear 
arm (8), that a primary transmission (4c) being pro- 
vided in said crankcase (4h) of said engine (4), and 
that a secondary transmission (60) being provided 
in said rear arm (8). 

2. Drive system according to claim 1, characterized 
in that said primary transmission is a dry V-belt 
type transmission (4c). 

3. Drive system according to claim 1 or 2, character- 
ized in that said secondary transmission is a wet 
type reduction gear transmission (60). 

4. Drive system according to at least one of preceding 
claims 1 to 3, characterized in that said rear arm 
(8) being divided into left and right divisions (62,63) 
adapted to sandwich a rear wheel (10) from each 
side, and that said secondary transmission (60) 
being disposed in either of said left and right divi- 
sions (62,63). 

5. Drive system according to one of the preceding 
claims 1 to 4, characterized in that said body 
frame (5) comprising front pipes (5e) and rear pipes 45 
(5f) joined together by means of a box-like section 
(5j), and that the top of the engine (4) being fixed to 
said box-like section (5j) at the crankcase (4h) to 
brackets (5k) attached to opposite ends of a cross 
Pipe (5g) of the rear pipes (5f), and to box-like so 
brackets (5i) at the bottom of back stays (5h). 

6. Drive system according to at least one of the pre- 
ceding claims 1 to 5, characterized in that under 
the engine (4) and between the engine (4) and the ss 
rear arm (8) there is provided a rear cushion (48) 
being generally horizontally disposed and attached, 
at a front end (48a), to the bottom of the engine (4) 
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for pivotal movement about a shaft (49), while a 
rear end (48b) of said cushion (48) being attached 
to the rear arm (8) for pivotal movement about a 
shaft (50). 

5 

7. Drive system according to claim 6, characterized 
in that said rear cushion (48) being disposed in a 
recess (4d) between an oil pan (4b) projecting 
downwardly of the engine (4) and the primary trans- 

10 mission (4c), when viewed from the rear of the 
motorcycle. 

8. Drive system according to claim 6 or 7, character- 
ized In that the engine (4), the rear arm (8) and the 

is rear cushion (48) being arranged as one unit. 

9. Drive system according to one of the preceding 
claims 1 to 8, characterized in that a drive force of 
the engine (4) being transmittable through a crank- 

-° shaft (4f) and the primary transmission (4c) to a 
clutch mechanism (4g), and the drive force of the 
clutch mechanism (4g) being transmittable through 
a reduction gear mechanism to the secondary 
transmission (60). 

25 

10. Drive system according to one of the preceding 
claims 4 to 9. characterized in that the rear arm 
(8) being connected to the engine (4) via a pivot 
shaft (7), that forward ends (62b,63b) at the left and 

30 right divisions (62,63) being connected to the ends 
of the pivot shaft (7) and that rearward ends 
(62c,63c) of the left and right divisions (62,63) 
being connected to a rear wheel shaft (65). 

35 11. Drive system according to claim 10, characterized 
in that the pivot shaft (7) being divided into right 
and left parts respectively connected to the right 
and left divisions (63,62) and supported on the 
crankcase (4h) for pivotal movement. 

40 

12. Drive system according to at least one of the pre- 
ceding claims 1 to 11, characterized in that the 
secondary transmission (60) being arranged such 
that a first sprocket (60a) is fixed to an output shaft 
(91) and connected to a second sprocket (60c) 
through a first silent chain (60b), a third sprocket 
(60d), rotatable coaxially with the second sprocket 
(60c) and disposed further inside than the second 
sprocket (60c), is connected to a fourth sprocket 
(60f) through a second silent chain (60e). 

I Drive system according to one of the preceding 
claims 1 to 12, characterized in that the engine is 
a four-stroke cycle parallel two-cylinder engine (4). 

L Drive system according to one of the preceding 
claims 1 to 13, characterized in that the motorcy- 
cle is a scooter type motorcycle, a sports type 
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motorcycle, or a sports type auto bicycle. 
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